The existing frameworks provide a superficial approach to the evaluation of product competitiveness which reveals the linkage between the level of product competitiveness and quantitative as well as qualitative factors that have the most significant impact thereon. Given this fact, the purpose of this paper is to elaborate a model for evaluating the competitiveness of sunflower packaged oil, considering both quantitative and qualitative factors that may alter it. Further, this model is being implemented to examine the most demanded Ukrainian sunflower oil brands in order to reveal possibilities for enhancing competitiveness. Design/Methodology/Approach: The general methodology of the research includes elements of theoretical, empirical, qualitative and quantitative analyses. The theoretical analysis aims to shed light upon a different understanding of "the evaluation of competitiveness", as well as approaches and tools for analysing it. Empirical analysis focuses on observing official statistical data of the export of sunflower oil and future trends. Qualitative analysis consists in the identification, systematization and description of factors that affect the competitiveness of sunflower oil packaged. In turn, quantitative analysis is based on usage of the Fuzzy logic tool in order to evaluate the impact of complex and partial factors on the level of product competitiveness. Results: This paper provides a business case for product competitiveness evaluation of a particular sunflower oil brand. Based on usage of the Fuzzy logic toolkit, the impact of complex and partial factors on competitiveness level was analysed. As a result, simulation of the competitiveness sensitivity of a particular oil brand on relevant complex factors that determine it competitiveness level was presented. This business case may help managers to channel their efforts and resources in the proper particular direction to increase product competitiveness and product positioning on the market.
Introduction
Nowadays, the highly competitive entrepreneurial environment -as well as market fluctuations -are noticeably observed in modern conditions of uncertainty, imbalance and disproportion between the expected and actual state of the market (Shpak et al., 2016) . It demands business be focused on a number of aspects, e.g. CSR in its operations (Bhana, 2018; Sroka & Vveinhardt, 2018; Kliestikova et al., 2018; Meyer, 2018) , inter-organisational cooperation, both bilateral and multilateral (e.g. Kozma, 2017 Kozma, , Šebestová et al., 2017 , as well as coopetition, i.e. simultaneous cooperation and competition with competitors (Mohalajeng & Kroon, 2016; Cygler & Sroka, 2017; Cygler et al., 2018) . The issue which is more and more important, especially in the developed countries, is also employment of older generation employees (Kolářová et al., 2017; Kubíčková et al., 2018) . However, a matter of crucial importance for businesses is the production of a strongly competitive product. At the same time, product competitiveness is a broad phenomenon which is being considered from numerous points of view and related interdisciplinary areas. It is worth mentioning that different areas of business or industry branches create specific conditions and hence have a significant impact on product competitiveness. Considering such peculiarities, it is logical to focus research on a certain product.
One of the most important directions for economic development is to enhance product exporting and to promote national trademarks on international markets (Meyer & Meyer, 2017; Meyer & De Jongh, 2018) . On the domestic market, each industry has in-demand and well-known products or trademarks. Nevertheless, Ukrainian companies are struggling on the global market. Such a situation is considered to be related to the level of product competitiveness for national trademarks in particular.
Observing the results of Ukrainian product exporting revealed that sunflower oil is one of the most in-demand products on the international market (SSSU, 2018) . In particular, the share of Ukrainian oil production on the global market exceeds 50%. However, sunflower oil contributed only one-third of the total Ukrainian exports (UCAB, 2018) . The lack of this type of product in the export structure is caused by certain constraints.
In the face of increasing competition on the Ukrainian market, producers should pay considerable attention to improving the competitiveness of their products. From this perspective, the aim of the research is to investigate the relationship between the competitiveness of a particular product and numerous factors that affect the given product. Regarding all the above mentioned factors, assessing the competitiveness of sunflower oil allows researchers to compare different brands and to distinguish the most significant factors.
Our paper is structured as follows: Firstly, we present the theoretical background. Secondly, we present the methodology that was applied in this research. The next part of our paper presents the research results. Finally, we present the conclusions and limitations of our study.
Theoretical background
Product competitiveness discourse is the subject of heated debates by academics and practitioners (Oral & Kettani, 2009; Roostika et al., 2015 ; Androniceanu, 2017; Popp et al., 2018a Popp et al., , 2018b . Nonetheless, there are some aspects that have been left untouched due to different purposes of investigation. The present paper proposes an overview of Ukrainian and international academics' scientific work pertaining to an evaluation of product competitiveness.
The question of quantitative assessment of product competitiveness is always relevant for producers in order to determine strategy, namely to increase and / or expand their positions on both domestic and foreign markets.
An analysis of scientific publications reveals numerous models and frameworks for the evaluation of product competitiveness. The main approaches may be summarised as follows (Pastushchin, 2013: 232-240): 1) Methodology of the evaluation of product competitiveness through calculating its rating. According to this approach, product rating is dependent on product quality indicators (Kobilyatsky, 2003; Pomffyová et al., 2017; Dvorsky et al., 2018) . Such a point of view brings some limitations because, in this case, managers neglect other product characteristics and internal and external environmental conditions (Androniceanu & Popescu, 2017) .
2) Methodology of the evaluation of product competitiveness through the volume of sales. This approach assumes that the volume of sales reflects consumer demand, which is why it might be the most significant criteria for its competitiveness. This approach focuses only on one product competitiveness characteristic which makes it rather narrow. Under modern conditions, a high volume of sales might be the result of a weak competitive environment and the absence of similar products on the market.
3) Methodology of the evaluation of product competitiveness through a complex index with multiple foci (Fatkhutdinov, 2000; Chepurnoy, 2005) . According to this approach, a complex index of product competitiveness should include a set of partial indicators which generalise the following characteristics of product competitiveness: consumer requirements, technical requirements, enterprise expenses. 4) Methodology of the prediction index of competitive strength of alcohol brands based on Fuzzy logic (Shtovba, 2007) . The authors offered a fuzzy model of brand competitiveness index which is based on expert knowledge bases (quality of the brand product, image of the brand product, and service connected with the brand product) and so on.
On the basis of the given literature analysis, one can make a sweeping assumption that today there is an absence of an acknowledged approach that suits all aspects of the evaluation of product competitiveness. Scholars often use individual qualitative indicators which reflect different parameters of product competitiveness (e.g. Ivanenko, 2012; Stavenki & Zhurilo, 2009) , or group and integral indicators which generalise different characteristics of product competitiveness -consumer needs, competitor products that best meet consumer needs, the image of the enterprise, a hypothetical sample, and a group of analogue products (Litvinova, 2013; Massey et al., 2018) .
It should be noted that models and frameworks for the evaluation of product competitiveness developed, first of all, separately for different industry branches. Such a variety of different approaches brought about specific peculiarities of each business area or market. Thus, it is hard to offer a unique model or framework that suits all peculiarities of the Ukrainian domestic market and might be adopted for different company/product characteristics.
In contrast, different holistic approaches for the evaluation of product competitiveness have been proposed in the literature. For example, Fumio (1985) introduced the scaling method based on rivalry comparison. He proposed the use of the maximum correlation ratio method for selecting the most significant characteristics of product competitiveness. In turn, Chang & Yeh (2001) developed an approach to evaluating airline competitiveness based on the utilisation of the multiattribute decision-making model. This approach addressed the issue of identifying five dimensions of competitiveness and appropriate performance measures. To solve the problem of inconsistency during the validation procedure, the authors decided to use the additive weighting method, weighted product method and to allocate preferences according to similarity to the ideal result (providing the minimum expected loss of value). Such a combination of methods helps to reveal the competitive advantage of a particular company in comparison to its competitors. Oral & Kettani (2009) proposed the industrial competitiveness model highlighting key points such as: -adopting "scientific models" and "practical frameworks" in order to improve modelling of firm competitiveness for strategy formulation, -developing a formal model -Integrated competitiveness model (ICM), which consists of four sub models and six indices, -developing sub-models and indices: actual output sub-model, comparative actual sub-model, potential sub-model, comparative potential sub-model, actual mastery index, actual cost superiority index, potential industrial mastery index, potential cost superiority index, actual competitiveness index, and potential competitiveness index, -forming a competitive strategy according to links between companies' actual and potential competitiveness.
In general, one may conclude that many authors have highlighted the necessity of combining different methods in order to obtain a relevant evaluation of product competitiveness. Nevertheless, the models or frameworks considered, whether taken separately or in combination, do not comprehensively reflect the characteristics of product competitiveness. Along with complications in the Ukrainian economy, an evaluation of product competitiveness should be based not only on assessing set metrics that reflect peculiar characteristics, but should also include the internal and external environment of the particular companies.
Methodology
Existing dilemmas in the evaluation of product competitiveness provide the basis for a further contribution to solving this problem, in particular, developing a model for its assessment which might be applicable under changing environmental conditions. The conducted literature analysis has shown that the usage of economic-mathematical and expert methods, separately or in combination, for the evaluation of product competitiveness does not allow researchers to consider all product features (both quantitative and qualitative characteristics) and to eliminate the dependence of expert assessments on the subjective judgments of experts. So, it is logical to apply such a method that allows researchers to:
-simulate complex systems under conditions of insufficient information and randomness of processes, -solve problems of aggregation of ambiguous, subjective and inaccurate expert judgments about the state of a particular parameter, -reflect a complex nature of the evaluation of product competitiveness, -consider numerous factors that affected product competitiveness.
As noted by a number of scholars (e.g. Pedrycz, 2011; Xianbo, et al., 2013; Marcos Duarte Jr., 2018; Moravcikova et al., 2017) , the fuzzy logic toolkit provides an opportunity to obtain a fairly objective assessment as it takes into account all factors (both quantitative and qualitative), as well as the level of confidence of the experts who carry out the evaluation. Given this fact, this method was applied in our paper.
The methodology structure consists of two parts. The first stage was to choose the subject of research, in particular, the type of product for the evaluation of its competitiveness. For this purpose, the empirical analysis of packaged sunflower oil was conducted. In addition, factors that had the most significant impact on product competitiveness were identified and described. The second part was to construct a model for the evaluation of the competitiveness of sunflower oil by means of fuzzy logic tools. MATLAB software was used for modelling.
The construction of the model using the Fuzzy Logic Toolbox package consisted of the following steps:
1. the definition of linguistic variables and their corresponding term sets, 2. the construction of the fuzzy set adjective, which includes: determining the range of changes in the data pertaining to competitiveness factors and the output variable -product competitiveness; choosing the type of fuzzy set adjective for each variable and justifying its parameters, 3. the formation of fuzzy knowledge bases, 4.
assessing the adequacy of the model based on the training sample, adjusting its parameters and making a decision on the final version.
Empirical analysis of sunflower oil exporting
According to secondary financial data obtained from the State Statistics Service of Ukraine (SSSU, 2018), oil production and exports have been one of the most significant such items on the global market over the past few years. For instance, sales volumes of sunflower oil on international markets increased by 16% (597 million $) in 2017 (Table 1 ).
In the course of the study, it was established that Ukraine has significant potential for increasing oil exports as it lacks restrictions on the export of various sunflower oil processing products to the foreign market. Meanwhile, the consumption of high quality, healthy food (including sunflower oil) has grown significantly. Taking into account the results of the study, packaged sunflower oil was selected for practical implementation of the process of evaluating product competitiveness.
Factors determining the competitiveness of packaged sunflower oil
To ensure that all factors which influence product competitiveness were included in the evaluation process, an expert survey was conducted. The main aim of the survey was to identify a group of factors that determine product competitiveness. This survey reached 35 Ukrainian sunflower oil manufacturers, independently operated with different sizes and market shares, to obtain a relevant result. For the purposes of data collection, questionnaires were sent by e-mail to different groups of employees who have expertise connected with the company or product competitiveness. In particular, the respondents were directors, CEOs, sales managers, marketers, and social media marketers.
Interviewees answered the following questions: Questionnaires included the title and description of numerous factors with possible combination of all complex and partial factors. It is worth mentioning that during preparation of the survey questionnaires (and complex factors identification in particular), existing Ukrainian frameworks on a given issue were used (Shtovba, 2007; Shtovba & Shtovba, 2005) and secondary data analysis. Therefore, among these factors, only price might be presented in quantitative terms. Quality, image, and service belong to qualitative factors. In addition, they are complex (aggregated), since each of them depends on a number of partial factors.
After collecting all filled-in questionnaires, the researchers revised the interviewer's responses. As a result of the analysis of the questionnaires, we identified complex and partial factors that influence the level of competitiveness of sunflower oil.
On the basis of the survey results, partial factors, both quantitative and qualitative ones, were established. Table  2 illustrates the final list of the complex and partial factors of the competitiveness of packaged sunflower oil, together with their description.
Definition of linguistic variables and their corresponding term sets
Quality, image and service are complex factors and each of them depends on a number of partial factors. Considering the important for decision making to have assessments of complex factors, we decided to build a separate fuzzy knowledge base for each complex factor and fuzzy knowledge base for assessing the level of competitiveness. In addition, Shtovba (2005) and Miller (1956) argue that in the case of a large number of expert input it is difficult to describe causal relationships with fuzzy rules. Therefore, they recommend building fuzzy knowledge bases that have no more than 5-7 input parameters. As a result, the
Complex factors Partial factors Factors characteristics
Quality (F 1 ) Genetic seed purity (F 11 )
Sunflower seeds characterise genetic and physiological information, primarily about the ratio of spare and biologically active substances. The genetic purity of the seeds is determined not only by its genetic component but also by the conditions of cultivation and cultivation (cleansing, calibration, protrusion, and packing) of seeds.
Primary product quality (F 12 ) It depends not only on the seeds but also on the conditions of growing sunflowers, the time of harvesting, transportation, further storage, and processing. All products must comply with the regulatory requirements of the National Standards of Ukraine 4694-2006. Depending on the criteria for the quality of sunflower seeds, it may be categorised as higher, first or second class. Olive factories buy sunflower, the humidity of which varies from 6% to 8%, with a content of garbage impurity -3%, which is not infected with pests, except infection of the second mite. The sunflower seeds must not be bitter, are discarded by colour and odour, and the maximum allowable dose of residual quantities of pesticides, chemicals, and heavy metals is determined.
Innovation of production and logistics technologies (F 13 )
Production assets renovation funds the usage of new recipes, modern storage methods and means for transportation of oils Staff quality (F 14 ) Qualification, staff motivation, discipline in the production process Degree of burnout during usage(F 15 )
Determined by how much oil is needed, especially when cooking products that require frying Providing intermediaries with information about their products, their quality parameters and outdoor advertising media; advertising in mass media, and on the Internet, presence in social networks with the offer of original recipes; information content of the site; informing intermediaries and producers about sales promotion incentives, producer participation in exhibitions and fairs
Price (F 4 )
Retail price Determined by the cost of oil production, the profitability of production and trade margins of intermediaries, as well as consumer demand Firstly, complex factors are evaluated on the basis of partial factors, and then, based on the obtained estimates of complex factors, the level of competitiveness oil was estimated (the fuzzy values of the estimates of complex factors are defuzzificationed and their crisp values are already given to the fuzzy system of the next level). The output tree of the evaluation of the competitiveness of oil is presented in Figure 1 .
Linguistic variables were defined on the basis of the output tree. Hence, the hierarchical model includes the following linguistic variables: at the 1st level -14; at the 2nd level -4; on the 3rd level -1. We assigned the titles corresponding to the names of the highlighted competitiveness factors to the linguistic variables of the 1st and 2nd level. The output linguistic variable will be called "Oil Competitiveness Level". All linguistic variables may have three meanings: low; medium; high.
For each variable in the model, three terms were selected. This is due to the fact that a greater number of fuzzy terms with a large number of input variables would complicate the process of knowledge base formation. In the future, the term set of all linguistic variables will be denoted accordingly {L, M, H}.
Construction of membership functions of fuzzy terms
In order to describe the linguistic terms "low", "medium" and "high", it is necessary to build membership functions. The construction of membership functions of fuzzy terms involves solving problems including (Shtovba, 2007; Matviychyk, 2005 ):
• determining the range of changes in the values of the input variables (competitiveness factors) and the output variable (the competitiveness of sunflower oil), • selection of membership function type for each variable and the justification of its parameters. The criterion pertaining to the level of competitiveness of oil is to choose the real number C, which belongs to the interval [0; 100]. In terms of an assessment of the qualitative factors of competitiveness (partial and complex), it is also advisable to choose actual numbers from the range [0; 100].
Among the highlighted competitiveness factors are the following quantitative ones, in particular: the share of foreign investment in the registered capital (F25), the number of international quality certificates (F26), the frequency of shares held by the manufacturer together with the intermediary for the final consumer (F32), and price (F4). Evidently, the share of foreign investment in registered capital The higher the value of the number, the higher the oil competitiveness level or the factor affecting it. However, it is necessary to take into account that the relationship between factors and the level of competitiveness can be either direct or inverse. Most of the factors have a direct impact on oil competitiveness. Factors reducing the level of competitiveness include the following: the level of burnout during usage (F15), the level of negative feedback about the particular trademark (F23), and price (F4).
The fuzzy logic toolkit in the MATLAB package contains built-in membership functions. To assess the competitiveness of the oil, we used a number of qualitative variables that can only be evaluated by an expert. Therefore, we could not form a classic statistical sample. We have selected a symmetric Gauss curve. The advantage of this function is that only two parameters need to be specified for its construction, and it is sufficiently flexible.
In the Fuzzy Logic Toolbox, Gaussian membership functions are given as follows: (x, params), where x is the vector for which the membership levels are calculated; params is a vector of the membership function parameters that are set in such order [c b] , where c is the curve's span, and b is the coordinate of the maximum of the membership function. The parameters of the membership functions are set automatically in such a way as to evenly cover the range of values of the linguistic variable. Taking into account the nature of the linguistic variables of our model, we leave the given parameters unchanged (Table 3 ).
Formation of fuzzy knowledge bases
In order to simulate the complex factors (quality, image, service) and the competitiveness of oil, fuzzy knowledge bases of the Mamdani type were formed (Mamdani & Assilian, 1975) (Tables 4-7 ). All the rules contain only logical "And" operations and have weights equal to one. Fuzzy rules were built as a result of expert's survey. Possible combinations of partial and complex factors regarding their levels were specified, as a result of expert's survey. In Table 7 The graph of fuzzy terms membership functions to the linguistic variable "Oil competitiveness level" is shown in Figure  2 . creasing, even when the manufacturer has a high image and provides a high level of service (although experts argue that such manufacturers carry out strict quality control, and the likelihood of non-identification of oil quality mismatches to established national standards is very low).
No.
If Then For the proposed hierarchical knowledge base, the maximum number of rules is: 35+36+33+34=1080 (Shtovba, 2007) . However, one important peculiarity of fuzzy knowledge bases has to be taken into account -the search for all possible rules deprives the system of flexibility, the ability to adapt to real conditions. Therefore, the number of rules in each knowledge base should be less than the number of all possible combinations of the values of the input variables. If the knowledge base does not have a rule that corresponds to a particular situation, the system offers the solution that is most suitable for this situation, namely, a solution for which the membership function will have the highest value. In addition, the lack of certain combinations of input variables is explained by economic content. In practice, it does not always have any combination of values of input variables. For example, in Table 4 , if "Genetic purity of seeds" is high, then all other factors cannot be low (high or medium only), because genetically pure seeds are an expensive resource and can be used only by the manufacturer who provides the proper level of all other factors. The same explanation can be given in the absence of certain combinations of input variables in all other tables. Fuzzy logical output of Mammadi is realized by the following operations: -And method -by operation of the minimum; -Implication -by operation of the minimum; -Aggregation -by operation of the maximum; -Defuzzification -by the method of the centre of gravity (centroid). In the Fuzzy Logic Toolbox, implementation of logical operations, methods of implication, aggregation, and dephasing is programmed. They can be s set by using the following menu (Fig. 3) .
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Formation of fuzzy knowledge bases
To assess the adequacy of the model, we used a training sample containing 120 "input-output" observations, which were generated randomly. Taking into account the results obtained, the knowledge bases were adjusted (Tables 4-7 present its final version). Figure 4 shows a three-dimensional graph presenting the dependence of the level of oil competitiveness on quality and price (level of the image is 75 and level of service is 65).
The analysis on the basis of a given graph is approximate. Due to the importance of usage accurate data about the dependence of competitiveness on the level of complex factors (quality, image, service) and price, an analysis of sensitivity was carried out in the work.
Simulation of the competitiveness sensitivity of a particular oil brand
In the next step, three major oil brands were chosen to analyse their competitiveness levels. They were selected on the basis of analysis of official financial statements (SSSU, 2018) and their market share (UCAB, 2018) for the last five years. Due to obtained data, such brands as "Chumak", "Korolivskyj smak", and "Majola" are the most demanded ones (Bakertilly, 2017) and considered as main competitor at domestic market. The research conducted allowed the researchers to evaluate and compare the level of competitiveness of major Ukrainian sunflower oil trademarks. Using the developed model, the competitiveness levels of three major sunflower oil brands were calculated (Table 8 ). As judged by the data given in Table 3 and Table 8 , it is possible to make some conclusions about the level of competitiveness of different brands of sunflower oil and the factors influencing it.
"Chumak" oil is characterised by high quality, and the manufacturer has a fairly strong image. The service level can be referred to as high rather than average, but the price is high. Therefore, the level of competitiveness of this product is approaching the average level. In the case of "Korolivskyj smak", one can state that the Figure 4 . Three-dimensional graph presenting the dependence of the level of oil competitiveness on quality and price (obtained after setting the model on the training sample). Source: own quality of its sunflower oil and its image is considered high rather than average. In contrast, the service level tends to be above average and the price is clearly average (the coordinate of the maximum of the membership function for the average price is equal to 32,5 UAH. Taking into account the points garnered in terms of all aggregated factors, the level of competitiveness of this sunflower oil is equal to 57,8.
Regarding sunflower oil produced by "Majola", one can declare an average level of quality, manufacturer image, and service. We can say with a greater degree of certainty that the price is definitely average. Thus, as a consequence, Myola's level of sunflower oil competitiveness can be described as average.
A comparison of the estimations obtained allows us to conclude that "Korolivskyj smak" sunflower oil has a high level of competitiveness, characterised by favourable relations of price and non-price factors.
Taking into account the level of all non-price competitiveness factors, it can be noted that the price of "Mayola" oil is quite high in comparison with "Korolivskyj smak" sunflower oil. "Chumak" sunflower oil has a high level of Trademark Name Quality We have analyzed the sensitivity of the level of competitiveness of the "Chumak" sunflower oil to the following factors: price reduction; increase of service level; decrease in oil quality. The level of image remains the same. It was supposed that in case of decreasing oil quality, producer with high image has either inform consumers on a given issue or remove oil from the retail chain. Consequently it could trigger the spread of negative reviews of trademark and in more remote period -reduced producers' image. The values of the factors we changed as follows: the price was reduced in step size of UAH 0,10 to average price level since it is important for the producer to keep the price at least at the average level (32,5 UAH is the coordinate of the maximum of the membership function for the average price); service increased in step 1 to the maximum level of 100; the quality was reduced in step 1 to the average level (50 is the coordinate of the maximum of the membership function for the average quality). The next step of our research is to analyse the sensitivity of the level of "Chumak" sunflower oil competitiveness to changes in price and service (Table 9) .
According to the results, the following solutions can be proposed for "Chumak": • decreasing the price by 4,05% (up to UAH 35,5 per 1 litre) under the condition of invariability of all other factors will allow producers to increase the level of competitiveness of "Chumak" sunflower oil by 8,6% (C = 57.9). As the result competitiveness of "Chumak" sunflower oil will surpass the competitiveness level of "Korolivskyj smak" sunflower oil (C = 57.8); • a 31,6% improvement of the service level (up to the maximum possible value of F3 = 100), provided that all other factors remain unchanged, will increase the level of competitiveness of "Chumak" brand oil by only 0,38% (up to the level of C = 53,5), which indicates the inexpediency of placing significant emphasis on service only; • a 20,45% decline in oil quality (up to F1 = 70) doesn't provoke a decline in oil competitiveness, which could be explained by the high confidence of buyers in the brand (this is possible only in the short term); • reducing the quality of oil by 21.59% (to F1 = 69) already leads to reduction in the competitiveness level by 0,75% (up to C = 52.9); further deterioration in quality causes a constant decline in the competitiveness of oil; • it is rational to reduce the price and improve the service simultaneously. In particular, if price decreases by 3,24% (up to UAH 35,8 per 1 litre) and service level improves by 15,8% (up to F3 = 88) then the level of oil competitiveness will increase by 9% and will make C = 58,1, which will exceed the level of competitiveness of "Korolivskyj smak" sunflower oil (C = 57,8). This business case may help managers to channel their efforts and resources in the proper particular direction to increase product competitiveness and product positioning on the market.
Factors

Conclusions
The paper has addressed the question of evaluating competitiveness considering determining factors. Based on this, a fuzzy model of brand competitiveness and its practical application for Ukrainian sunflower oil were proposed. The aim of this model was to outline essential qualitative and quantitative competitiveness factors (complex and partial) and to evaluate the level of competitiveness regarding their significance. The main idea behind using the fuzzy logic toolkit is that all factors determining the level of competitiveness (both quantitative and qualitative) were considered. The implementation of this model allows to estimate the level of complex factors of oil competitiveness, which depend on the values of partial factors, to estimate the level of sunflower oil competitiveness considering the values of complex factors. In addition, another important feature of the model is the possibility for researchers to analyse the sensitivity of oil competitiveness to changes in the values of factors. Our study contributes to the knowledge base in several ways. Firstly, although this research adopts a single-country approach, it gives us the possibility of comparing the results with other sectors of the economy. Secondly, this One should also add that the model for the evaluation of the level of competitiveness of sunflower oil developed in this paper has several practical applications. First of all, it allows researchers to forecast the level of oil competitiveness taking into account the values of complex factors and price. In addition, it also allows for the assessment of the level of complex factors, while simultaneously taking into account the values of particular factors. As a result it allows researchers to conduct an analysis of the sensitivity of product competitiveness to the impact of significant factors (partial and complex). The results of such analysis could provide a starting point for decision-making in order to improve product competitiveness. In addition, the model can be used for case studies to predict the competitiveness of other food products produced from agricultural raw materials by adjusting its parameters (linguistic variables and their corresponding term sets, functions of membership of fuzzy terms, and fuzzy knowledge bases). Our study has several limitations, the first (and most important) of which was the analysis of only one product produced by one country. Despite this limitation, we believe that the results achieved allowed us to obtain a true picture of the situation of the product analysed, thus contributing to academic debates of the comprehensive evaluation of product competitiveness.
Literature
